Individuals differ in the way they use rating scales to describe themselves, and these differences are particularly pronounced in children and early adolescents. One promising remedy is to correct (or ''anchor'') an individual's responses according to the way they use the scale when they rate an anchoring vignette (a set of hypothetical targets differing on the attribute of interest). Studying adolescents' self-reports of their socio-emotional attributes, we compared traditional self-report scores with vignette-corrected scores in terms of reliability (internal consistency), discriminant validity (scale intercorrelations), and criterion validity (predicting achievement test scores in language and math). A large and representative sample of 12th grade Brazilian students (N = 8,582, 62% female, mean age 18.2) were administered a Portugueselanguage self-report inventory assessing social-emotional skills related to the Big Five personality dimensions. Correcting scores according to vignette ratings led to increases in the reliability of scales measuring Conscientiousness and Openness, but discriminant validity and criterion validity increased only when each scale was corrected using its own corresponding vignette set. Moreover, accuracy in rating the vignettes was correlated with language achievement test scores, suggesting that verbal factors play a role in providing both normative vignette ratings of others and self-reports that are reliable and valid.
Response styles (RSs) are a recognized phenomenon referring to the tendency to answer Likert-type scales in a systematic direction, regardless of their descriptive content. Likert scales are frequently used in social science research to examine preferences and attitudes, but also for the assessment of personality traits and social-emotional skills. RS can take multiple forms, including a propensity to agree with items irrespective of their content (acquiescent response style), to use the extreme or end points of the scale (extreme response style), or to endorse the middle-response options (middle-response style; see Bolt & Johnson, 2009; Hamilton, 1968; He, Bartram, Inceoglu, & van de Vijver, 2014; Lentz, 1938; Soto & John, 2009 ). RS can be influenced by culture (Harzing, 2006; Marin, Gamba, & Marin, 1992; Van Herk, Poortinga & Verhallen, 2004) , personality characteristics, such as dominance and competitiveness (He et al., 2014) , but also by gender and age (Austin, Deary, & Egan, 2006; Hamilton, 1968) . Soto, John, Gosling, and Potter (2008) , for example, demonstrated that individuals differ in acquiescent responding and that these differences can bias self-reports of personality traits, even in adults; however, the effects were most pronounced in preadolescents (ages 10-12 years) and then decreased in magnitude throughout adolescence.
RS can threaten the validity and reliability of scores, adding construct-irrelevant variance, with the potential to introduce a new latent dimension degrading the construct validity of single scales or distorting the internal structure of a multi-construct inventory. Past research has indicated that RS can be understood as person differential functioning (PDIF), where individuals with the same level of a latent trait (Johanson & Osborn, 2004) respond differentially to Likert scales, causing variance in total scores that is unrelated to the intended construct.
Social scientists have proposed different ways to handle RS (e.g., Paulhus, 1991; Soto & John, 2009 ). Here we focus on a psychometric approach that corrects raw scores using anchoring vignettes (King, Murray, Salomon, & Tandon, 2004; King & Wand, 2007; , which holds the promise to separate true score variance and RS. However, this approach has been mainly advocated in studies assessing political attitudes. The current paper examines the usefulness of the anchoring vignette approach to correct personality and social-emotional skill assessments using Likert scales.
Using Anchoring Vignettes to Assess Response Style and Correct for Its Effects
Anchoring vignettes have been used frequently in political science research to improve comparability among assessments of attitudes and preferences in self-report questionnaires (King & Wand, 2007) . The method tries to assess RS via the presentation of short descriptions of hypothetical persons (vignettes) that vary systematically in the latent traits represented in the inventory. Respondents are requested to rate the persons described in the vignettes on an item similar to those used for the respondents' self-descriptions, adopting the same response format and rating scale. An example of a vignette set we used to measure Conscientiousness is presented in Figure 1 , which uses three vignettes to capture different levels (low, medium, and high) of the latent trait of Conscientiousness. The first vignette describes an individual (Aline) low in Conscientiousness; the second (Manuela) is average; and the third (Juliana) is high.
Relying on respondents' ratings of the persons in the vignettes, one can infer how respondents translate anchor levels into the 5-point Likert rating scale. Since every subject rates the same set of vignettes, these can be used as fixed anchor points to equate responses across respondents and thus correct their personality descriptions. Using Item Response Theory (IRT) terminology, the potential variability on vignette ratings can be conceived as thresholds varying within subjects, translating latent trait levels into ordered categorical responses (here from 1 to 5). Since the persons in the anchoring vignettes are constant across subjects, the variance in vignette ratings can be interpreted as an indicator of individual differences in response styles, which can be used to estimate PDIF. To account for PDIF, respondents' self-ratings are recoded in comparison with their ratings on the vignettes using a nonparametric recoding algorithm (King et al., 2004; Tandon, Murray, Salomon, & King, 2003 ; see also further in the Method section below). The key benefit of using anchoring vignettes is that an external source of data (i.e., distinct from the substantive descriptive information enclosed in self-ratings) is used for estimating RS (Hamamura, Heine, & Paulhus, 2008) . Correcting for RS is presumed to improve the psychometric qualities of the scale.
If the RS assessed with anchoring vignettes reflects only a single, general individual difference (e.g., acquiescent responding across all attributes rated), then one would expect that these styles will affect individuals' responses similarly across different constructs. In other words, a vignette written to correct RS for Conscientiousness items should work equally well to correct Openness items, and vice versa. Some preliminary evidence for this claim has been provided by Kyllonen and Bertling (2014b) who found that an anchoring vignette written for a teacher support scale also worked to correct scale scores assessing student-teacher relations and student interest in mathematics. The present study provides a first opportunity to examine whether such corrective effects are also manifested when correcting a specific socio-emotional skill characteristic with an anchoring vignette designed for a different skill.
RSs can affect scale variance at the level of the individual, but they can also hamper the interpretation of mean (or group-level) scores, for example, when comparing means obtained after aggregating across children within schools or across people from different cultural groups (e.g., East Asian vs. Western countries). In these instances, RSs may cause systematic deviations between the scale midpoint and the obtained means, independent from the latent means. Children of two different schools may have identical latent trait means, but the observed aggregated means may vary due to differential endorsement of extreme items. Comparisons relying on such confounded means therefore include a risk to lead to anomalous conclusions. Findings from the Program for International Student Assessment (PISA), for example, showed that mathematical self-concept was positively related to mathematics achievement (.40) at the within-country level, but aggregated self-concept scores were associated negatively (À.20, N = 37 countries) with country-mean scores when correlations were computed across countries (Kyllonen & Bertling, 2014a , 2014b .
Similar conceptual reversals for within and betweenculture level comparisons have been reported for Conscientiousness and indices of achievement. Conscientiousness correlates positively with indicators of school (John, Caspi, Robins, Moffitt, & Stouthamer-Loeber, 1994) and work achievement (Wille, De Fruyt, & De Clercq, 2013) within various cultures, but Conscientiousness scores at the culture level were unrelated to Gross Domestic Product or the Human Development Index (McCrae et al., 2005) .
Although associations between variables observed at one level cannot necessarily be assumed to translate to another level (the ecological fallacy), Kyllonen and Bertling (2014a) demonstrated that, using anchoring vignettes in PISA 2012, the association between teacher support and achievement rose from .03 to .13 when the analyses were run within countries, suggesting that correcting for anchor ratings increased predictive validity at the individual level. Surprisingly, at the culture level this association was À.45; however, after correcting the teacher support scores using the vignettes, the association with achievement became positive and rose to .29, suggesting parallel findings at both levels of observations. In a similar vein, Mõttus and colleagues (2012) demonstrated that country rankings were affected when conscientiousness' self-ratings were controlled for variance in anchoring vignettes' ratings. In sum, there is some first evidence that correcting for RS using anchoring vignettes may (a) lead to improved scale properties, (b) translate into increased predictive validities within samples, and (c) lead to very different conclusions about the associations between variables when looking at aggregated scores across groups (schools or cultures).
Large-Scale Study of Socio-Emotional Skills in Adolescents in Brazil: The Big Five
Social, emotional, and personal skills (e.g., goal-setting, perseverance, optimism, emotional control, gratitude, social intelligence, or curiosity), also referred to as 21st century skills, constitute a group of competencies considered crucial for individuals' development in current and future societies (Ananiadou & Claro, 2009; Trilling & Fadel, 2009 ). Broadly, social-emotional skills can be defined as individual characteristics that (a) originate in the reciprocal interaction between biological predispositions and environmental factors, (b) are manifested in consistent patterns of thoughts, feelings, and behaviors, (c) continue to develop through formal and informal learning experiences, and (d) influence important socioeconomic outcomes throughout the individual's life (De Fruyt, Wille, & John, 2015) .
In Brazil, interest in the assessment and development of these skills has been growing over the past decade, as a means to improve general welfare and prepare youth for upcoming challenges via education and intervention programs in schools. The Institute Ayrton Senna (IAS) is a foundation that has played a key role in Brazil in raising awareness for this challenge and has initiated and supported a range of education projects, including the development of a reliable and valid instrument to assess these skills in the school context (Santos & Primi, 2014 ; see also Primi et al., 2016) .
Socio-emotional skills have been mapped onto the Big Five taxonomy (McCrae & John, 1992) as a theoretical framework to guide assessment, research, and intervention programs (Kyllonen, Lipnevich, Burrus, & Roberts, 2008; McCrae & John, 1992) . The Big Five taxonomy refers to five broad factor-analytically derived personality dimensions considered to be the largest common denominator underlying the variety of personality characteristics represented both in the natural language and in structured personality inventories (for a review, see John, Naumann, & Soto, 2008) . The dimensions are commonly referred to as Extraversion, Agreeableness, Conscientiousness, Emotional stability (vs. Neuroticism), and Openness to experience. Extraversion and Agreeableness refer to individual differences in, respectively, the frequency and quality of social interactions, whereas Emotional stability represents individual variation in emotional strength, vulnerability, and regulation. Conscientiousness denotes differences in task engagement, performance, concentration, and achievement orientation, and Openness to experience describes individual variability in creativity, originality, and fantasy. There is compelling support for the cross-cultural validity of the five dimensions (McCrae, & Terracciano, 2005) , and they have been also found valid to describe the personalities of children and adolescents (De Fruyt et al., 2006; John et al., 1994) .
Over the past two decades, an international research effort has demonstrated that these Big Five dimensions predict a variety of significant life outcomes. John et al. (1994) showed that two of the Big Five, Conscientiousness and Openness to experience, are particularly important for predicting educational outcomes. Summarizing 15 years of subsequent research studies, Poropat (2009) conducted a meta-analysis of associations between the Big Five and academic performance, and found significant corrected correlations of .22 for Conscientiousness and .12 for Openness. Poropat's meta-analytic summary clearly points to Conscientiousness and Openness as key individual-difference dimensions to understand school achievement, and we will focus on these two dimensions in the present study.
The Present Research
Socio-emotional skills like self-discipline, persistence, intellectual curiosity, and passion for learning can be conceived as contextualized manifestations of these underlying traits. They are chiefly assessed via self-reports, because participants find it easy to describe themselves, and self-reports are inexpensive to collect in large assessments for low-stake purposes (Kyllonen et al., 2008) . Despite these advantages, traditional self-rating methods assume implicitly that (a) participants interpret and use response categories in the same way and (b) RSs do not meaningfully affect item responses. PDIF, however, is a validity threat to this assumption since it points to the unequal use of the rating scale by participants with identical levels on the latent trait (Cronbach, 1946) . Attempts to account for and control RS using anchoring vignettes are hence an important objective in the search for optimally assessing personal, socioemotional, and 21st century skills to achieve comparable measurements across individuals and schools (King & Wand, 2007) .
The present study reports initial results of using anchoring vignettes to correct item responses in socio-emotional skill ratings in a large sample of adolescents, recruited from more than 200 schools in the federal state of Rio de Janeiro, Brazil. We compare Conscientiousness and Openness scale scores computed from raw-score (or uncorrected) item responses with scale scores computed from corrected item responses in terms of reliability (internal consistency), discriminant validity (correlations between the scales), and criterion validity (predicting school-based standardized achievement tests). Based on the literature reviewed above, we tested the following hypotheses: (a) Correcting item responses with the appropriate anchoring vignette for that skill domain (e.g., correcting Conscientiousness items using responses to the Conscientiousness vignette set) will improve the psychometric characteristics of that scale, so that corrected scales will have higher alpha reliabilities (Hypothesis 1a); (b) Correcting for an anchoring vignette will improve the discriminant validity (i.e., lower the intercorrelation) between constructs because it removes shared response-style variance from specific skill scores (Hypothesis 1b); and (c) Correcting for an anchoring vignette representing a specific skill domain will increase the validity for that domain to predict school achievement (Hypothesis 1c).
A second set of hypotheses tested Kyllonen and Bertling's (2014a) suggestion that response styles may be fairly general individual-difference factors; if so, it may be sufficient to correct with a single vignette (regardless of attribute domain), rather than correcting with multiple vignettes, each unique for the attribute domain being assessed. Specifically, correcting for a single anchoring vignette (even if mismatched in attribute content) would have the same beneficial effects on the reliability (Hypothesis 2a), discriminant validity (Hypothesis 2b), and criterion validity (Hypothesis 2c) for multiple scales.
Method Participants
A representative sample of 12th grade students was recruited from 216 schools (median number of students per school was 50, min = 4, max = 150) in the federal state of Rio de Janeiro, Brazil (N = 8,582, 62% female); these adolescents participated in a school-based assessment and completed paper-and-pencil questionnaires. Mean age was 18.2 years (SD = 1.1). However, reflecting the large number of students in the public school system dropping out and then returning, the age range extended from 16 all the way to 24 years; in fact, more than a quarter of the sample (N = 2,293) was between 19 and 24 years old, an age range that in many Western countries would seem to fall well outside the expected age for secondary education. Such numbers are common, however, in the Brazilian educational system because students commonly drop out of school to help their families or work for a year or more and later reenroll to continue their education. As potential control variables, we also collected background information. Mothers' level of education was coded from 1 (= never received formal schooling or did not complete first grade) to 5 (= completed college degree or higher). Our index of economic standing of the adolescents' family was based on eight basic indicators, such as the availability of running water and electricity in the building, number of interior bathrooms available, number of cars, and so on.
Measures
Self-Reports of Socio-Emotional Characteristics Using SENNA 1.0
The SENNA 1.0 questionnaire is a Brazilian self-report inventory specifically designed for children and adolescents (see Primi, Santos, John, & De Fruyt, 2016; Santos & Primi, 2014) , assessing core qualities of social-emotional skills with strong links to the Big Five personality taxonomy . For 12th graders, the measure includes 92 items and assesses youth versions of the Big Five personality dimensions plus External Locus of Control. Given their importance for understanding educational achievement (Poropat, 2009) , we focus here on the Conscientiousness scale (18 items) and the Openness scale (14 items). Adolescents provided self-ratings on a 5-point Likert scale, using the rating scale in Figure 1 .
Anchoring Vignettes
The vignette set we used for Conscientiousness is shown in Figure 1 . Similar sets of vignettes were written for the other SENNA domains, each referring to a person low, average, or high on that attribute. The students rated each hypothetical person's standing on the corresponding trait using the same 5-point Likert scale as for the SENNA self-report items. Because many of the adolescents participating in this research come from poor families and some have limited attention and reading skills, testing time needed to be constrained to a single class period (i.e., no more than 50 min). Therefore, each student was asked to answer only three vignette sets (i.e., for a total of nine items): One set (three hypothetical target persons to be rated) for Conscientious-ness (C), one set for Neuroticism (N) and, depending on the vignette booklet, a third set for either Openness (O), Extraversion (E), or Agreeableness (A). So, there were three booklets -one with vignettes for C, N, and O, one for C, N, and E, and one for C, N, and A -which were randomly assigned within each school, in order to ensure random samples of students answering each booklet from each school. For the present study, ratings were available for N = 8,458 on the C-vignette set, and for N = 2,816 on the O-vignette set. In other words, data for the C-vignette set was available for the entire sample, and data or the O-vignette for a random 1/3 subsample; analyses involving corrected data using the O-vignette were thus based on the subsample of N = 2,816. In analyses using only C-vignette-corrected scores, or only original C and O scores, we were able to use the entire sample (N = 8,458). The items used to rate the vignettes (and later the self) asked the students to rate each person in terms of how organized (for the three C-vignettes) or how creative (for the three O-vignettes) they thought that person is.
Standardized Achievement Measures
As part of their regular school activities, students completed the standardized school test (SAERJINHO) for assessing achievement in language (i.e., Portuguese) and in mathematics. We obtained their scores for the academic semester directly from their school records.
Procedure
Data were collected in October 2013. Students rated the three vignette sets and the 92 SENNA self-report items, and answered a short demographic background questionnaire, including their gender, age, race, home context (including the economic standing indicators), and parental behaviors. Data collection was conducted during regular classroom activities in a block of 50 min, using traditional paper-and-pencil materials. A professional testing company trained the test administrators (i.e., the tests were not given by the schoolteachers) and processed the raw data.
Data Analyses: Vignette Violations and Two Vignette-Based Corrections
Data analysis focused on comparing the psychometric properties (reliability and validity) of raw versus vignettecorrected self-report item scores.
Addressing Violations in Ratings of Vignettes
The first step was to evaluate how normatively consistent the ratings of vignettes were and then perform the recoding. We used the nonparametric recoding procedure provided by the Anchors Package developed by Wand, King, and Lau (2011) for the R program (R Development Core Team, 2014). Specifically, we followed the procedure outlined by Kyllonen and Bertling (2014b) used in part to correct scales in PISA 2012. The procedure was as follows.
Let y s be subject s response to a self-rating item, and v lo , v md , and v hi responses to the three vignettes anchoring, respectively, low, medium, and high levels on the trait and let y* s be the recoded responses. Figure 2 presents two examples of recoding along with the recoding rules. Most common responses to vignettes are ordered correctly, as defined by the anchors and illustrated in Example 1. In this case, the self-rating was y s = 2. By applying the set of rules we discover that s response is equal to the one given to the low vignette (y s = 2 = v lo ) resulting in the recoded score of y* s = 2. If it had been y s = 4 it would have resulted in y* s = 6 (y s = 4 = v hi ). These rules compare the response to see if it is lower than, equal to, or higher than the responses given to the vignettes, transforming the original scale to a 2k + 1 point scale where k is the number of vignettes in the set (in our case, it transforms a 5-point scale to a 2 · 3 + 1 = 7-point scale).
As in previous research, we found that a subset of responses was not ordered in the way intended by the three anchors. This is illustrated in Example 2 in Figure 2 . In this example, the low and medium vignette descriptions are tied (v lo = v md = 2). This causes indeterminacy in the way the responses should be recoded, resulting in more than one possible solution. Two rules are true: y s = v lo = 2 resulting in a y* s = 2 or y s = v md = 2 resulting in a y* s = 4. Even worse cases exist when responses to vignettes violate the preestablished order by reversals, for instance, when v md < v lo . Ties and order violations require some type of special treatment, which we will not discuss here in detail due to space limitations.
Among various treatments of anomalies, we followed the one described by Kyllonen and Bertling (2014b) . We constructed a matrix of all possible response patterns to the vignettes (for three vignettes rated on 5-point scales, there are 5 3 = 125 response patterns). Using this matrix, we tied all the violations to the orders and then recoded all the responses to the vignettes in such a way that all the violations became tied. We then applied the recoding scheme provided by the anchoring function of the Anchors Package 1 (see Wand et al., 2011, p. 3) . In case of ties (and violations) the software produces the minimum and maximum values among all the rules outlined in Figure 2 that hold true for the responses. Kyllonen and Bertling (2014b) found that choosing the lowest interval value for recoding produced higher reliabilities. The same procedure was used here.
Two Kinds of Corrections: Using Either the Domain-Corresponding or the Other Vignette
We compared two kinds of corrections: Scale responses were corrected once for the vignette set corresponding to the characteristic being assessed (e.g., the Conscientiousness vignette was used to correct the Conscientiousness item scores), and once using the vignette set unrelated to the characteristic being assessed (e.g., the Conscientiousness vignette was used for correcting the Openness item score). This allowed us to examine our second set of hypotheses about the generalizability of corrections using a single vignette set for more than one dimension. In other words, we analyzed item scores recoded by their own, thus corresponding, vignette (e.g., items of the C-scale corrected by the C-vignette set), as well as item scores recoded using the vignette set from the other domain (e.g., C-items recoded with the O-vignette). All analyses were performed in R, mainly with functions from the Psych package (Revelle, 2014) .
Statistical Analyses: Predicting Language and Math Test Scores
In the Results section, we compare the raw and the two kinds of vignette-corrected variables in terms of their criterion validity, predicting school-based achievement test scores in language and math. The procedures we used to predict the achievement scores were derived from economists' approaches in analyzing these types of school-based data (e.g., Hausman & Taylor, 1981) . In particular, we used a linear regression estimation of the equation:
where b 0 is the intercept, Y ij represents a test score (either Portuguese or Math) of student i in school j; X Cij and X Oij represent SENNA scores on Conscientiousness and Openness, respectively, Z 1ij . . . Z pij refers to a set of p variables socioeconomic controls at the individual level; and D 2 . . . D j refers to dummy codes (one for each school minus 1) such as D k = 1 if student i is in school j and K = 0 otherwise so each l j is a school j fixed-effect. We call this as a Fixed-Effect (FE) model since we estimate a large set of individual effects for each school. Our goal was to test whether b C or b O are statistically different from 0, after assuming (e ij |X C , X O , Z p , D k ) = 0, that is, errors are uncorrelated with predictors of the model. Under these assumptions, it would be possible to identify the regression function and we could estimate b C and b O with no bias by Ordinary Least Squares (eventually controlling for potential intra-school correlations in e by using a robust variance estimation). The inclusion of school fixed-effects in the model aims to prevent potentially confounding effects that will prevent us from finding consistent estimates of b C or b O , which is essentially an identification problem. Imagine, for instance, that the true relationship between Conscientiousness and language achievement is zero (we know that this is likely an unrealistic example but just pretend that this is true); imagine that we have a subset of highly selective schools that use cognitive variables to select students, so their test scores will be above average Y j > b 0 . Imagine also that these schools care a lot about organization and dependability and then they select students high in Conscientiousness (so X cj > X c ). This would likely generate a positive relationship between Language test scores and 1 The Anchors Package recodes one variable at a time with the anchors' function. We modified this function to recode an entire data frame doing the recoding all at once. Conscientiousness caused by school selection practices and not by a direct relation between these two variables. If we don't take schools into account in the estimation of b C we would have inconsistently found that b C > 0 when in fact it is b C = 0.
The fixed-effects model is not, however, the only option to account for school heterogeneity. A popular alternative to the FE model is the called Multilevel Model, Random Effects (RE, Hox, 2010) or Random Intercept model. It can be written as:
Level 1 equation:
Level 2 equation:
And substituting the second equation into the first results in the general model:
Notice that in this case, l 0j is treated as a random variable, instead of a fixed-effect. Because of that it is now just one variable, the variance is estimated, r 2 l 0 and is not a series of fixed quantities, as in the FE model. Maximum Likelihood or Generalized Least Squares can do the estimation of this model. The RE model is more efficient than the FE model but it comes with a price. Identification of this model requires not only that E(e ij |X C , X O , Z p , l 0j ) = 0 but also that E(l 0j |X C , X O , Z p ) = 0, that is, we have to assume not only that errors are independent of predictors at Level 1 but also that random effects l 0j are independent of e ij . In other words, the multilevel model requires that the school heterogeneity is (mean) independent of both the constructs and the socioeconomic variables of the students. Suppose that l 0j captures mainly the quality of the school. By this assumption we would rule out the possibility that schools in poor neighborhoods are at the same time of low quality (which could be the case if these schools have more difficulty to attract the best teachers), and have low SES students. In any case, multilevel models typically require stronger assumptions to be unbiased.
In the econometric literature there are detailed discussions comparing FE and RE models (e.g., Hausman & Taylor, 1981) . A practical solution is to compare both models and check if there are differences in the coefficients. When differences are found, it is advisable to retain the fixed-effect coefficients (Antonakis, Bendahan, Jacquart, & Lalive, 2010) . Our strategy here was to present results from both models.
All variables (outcome and predictors) were z-standardized before running the analyses. Therefore, the effects we report are similar to standardized coefficients in multiple regressions.
Results
In a preliminary set of analyses, we examined how consistently the adolescents responded to the vignettes by examining descriptive statistics for the response patterns ordered according to the normative model (i.e., the predicted ordering of the three hypothetical persons), including ties (two adjacent vignettes receiving the same rating) and violations (inversion of the predetermined anchored order of the vignettes). The upper part of Table 1 presents this information for the vignettes for C and O. The proportion of responses that was consistent with the intended anchor order was 0.82 for C, and somewhat lower at 0.68 for O. Overall, then, the vignettes worked as intended for more than two-thirds of the sample, but vignette difficulty (or quality) also varied somewhat, with lower levels of model consistency for the O-vignette.
Despite that mean difference, the number of order violations an adolescent made when responding to the C-vignette set (out of three questions) correlated positively and significantly (r = .26) with the number of order violations the adolescent made for the O-vignette set. In other words, adolescents who made no mistakes with one vignette set were also more likely to make no mistakes with the other vignette. The effect size of .26 is not large but similar to what one would expect for two single items measuring the same construct. This finding suggests that the vignettes may, in part, be tapping into a broader construct assessing whether students use personality rating scales in a normatively consistent way. The internal consistency (alpha) coefficients for the C and O scales are reported in the upper part of Table 2 , before and after correcting for the construct-corresponding vignette set (e.g., C-items corrected with the C-vignette) or for the construct-unrelated vignette set (e.g., C-items corrected with the O-vignette). The results were clear: internal consistency coefficients always increased after correcting, regardless of the vignette set that was used for correction.
How different were the corrected scores from the raw, uncorrected scores? When the number of violations students made in the vignette ratings was not taken into account, the correlations between raw and corrected scores (using the domain-corresponding vignette) in the entire sample were .60 for C and .67 for O. In other words, the vignette-based corrections substantially changed the ordering of the individuals on the constructs of interest. When analyses were restricted to the 82% of the sample who had no ties and no violations on the C-vignette set, the correlations between raw and corrected scores increased, as expected, for C (from .60 to .81) but not for O (from .67 to only .69). A similar pattern was observed when restricting analyses to the 68% of students who had no ties and no violations on the O-vignette: correlations increased for O (from .67 to .78) but not for C (from .60 to .61).
The discriminant validity correlations are shown in the lower part of Table 2 . The uncorrected C and O scales correlated moderately (.36). However, when both C and O item responses were corrected using the same single vignette, the intercorrelation of .36 (r 2 = .13) more than tripled in variance terms: either to .67 (r 2 = .45) when correcting both C and O items with the O-vignette set, or to .74 (r 2 = .55) when correcting both C and O items with the C-vignette set. These effects represent a substantial loss in discriminant validity; using the same vignette set for correction introduced substantial collinearity (see this effect further elaborated in the regression models shown below).
In contrast, when responses were corrected for their own corresponding vignette, the correlation between C and O did not increase but dropped from .36 to .18, hence providing a meaningful decrement of collinearity, that is, an improvement of discriminant validity. Table 3 reports the criterion validity correlations with the scholastic achievement test scores for Portuguese language and mathematics. Here we compare the uncorrected and corrected C and O scale scores when using their own corresponding vignette only. These zero-order external validity correlations (uncorrected for attenuation due to unreliability of either predictors or criteria) were consistently positive though small in size for both C and O. They held for both language and math, with the correlations slightly stronger for language than for math achievement, and slightly stronger for O than for C.
Correcting O for its corresponding vignette led to a small increase in validity when predicting language achievement, from .17 to .20. The other three zero-order validity coefficients did not increase. Table 3 also shows the correlations between the number of vignette order violations (ranging from 0 to 3) and Standardized coefficients referent to the random intercept multilevel models.
objectively measured school achievement. The number of vignette violations correlated negatively with both achievement tests. Specifically, language achievement correlated À.10 with violations on the C-vignette and À.16 with violations on the (more difficult) O-vignette. In other words, students showing poorer language performance also made more mistakes in the personality vignette ratings. We also conducted a series of control analyses because in the recoding scheme we used here, students with more violations tend to receive lower corrected scale scores on both C and O. This raises the question whether corrected C and O scores might be confounded with the number of violations, which might in turn complicate the interpretation of the observed correlations of C and O with school achievement. That is, corrected scale scores may be lower because these students have truly lower scores on the latent constructs scores, but they might also reflect comprehension difficulties indexed by vignette violations (see Table 3 ).
To examine these alternative explanations, we conducted five multiple regression models, regressing achievement on either the uncorrected personality scales or the different kinds of corrected personality scale scores, including also relevant control variables: gender, mother's education, economic standing, school attended, and finally number of vignette violations (computed separately for the C-and the O-vignette sets).
Because students were recruited through the school they attended and are thus statistically ''nested'' inside schools, we also conducted multilevel analyses with individual students as Level 1 and the 216 schools as Level 2 variables; this type of analysis allowed us to estimate the effects of schools as random effects. We first estimated the null model with only school as a Level 2 predictor. As shown in Table 4 , this model accounted for 22% of the variance in language achievement scores and 32% in math scores. Briefly put, these variance percentages indicate that, as expected, schools in Brazil differ substantially from each other in the achievement of their students.
In Model 1, we added the student's sex, their mother's education, and their family's economic standing as Level 1 variables to the model, resulting in 26% and 32% of explained variance, respectively. Models 2-5 then serve to test the effect of including Conscientiousness and Openness as predictors, comparing uncorrected scales (in Model 2) and the variously corrected scales (in Models 3-5).
Specifically, in Model 2 we added the uncorrected Conscientiousness and Openness scores as fixed predictors. The explained was 26% and 34%, respectively. The next two models included corrected scale scores when both C and O were corrected by the same vignette set (i.e., using the C-vignette set to correct both in Model 3 and the O-vignette set to correct both in Model 4). This kind of correction increased the correlation between C and O (see Table 2 ) and should thus create collinearity (overlap) between the two predictors in these analyses; we also included the number of violations for that vignette set as a control. Indeed, Models 3 and 4 did not increase the explained variance beyond Model 2 and C isn't statistically significant.
Finally, Model 5 included the Conscientiousness and Openness scores where each scale was corrected by its own, corresponding vignette set. These final models accounted for 33% and 35% of variance in achievement. These analyses produced similar results for C and O, even when we used the C and O scores both corrected with the same single vignette set potentially generating collinearity among predictors. In all, the criterion validity findings appear to be due to the unique contribution of each trait predictor, rather than the reading difficulty of the vignettes. But we only see a small improvement in criterion validity when we compare scores of Models 3-5 with uncorrected scores of Model 2.
General Discussion
This paper reports an initial test of three major hypotheses about the effects of using anchoring vignettes to correct for RS in large-scale self-report assessments of C and O in Brazilian youth attending the 12 th grade. We examined the effects of correcting for vignette ratings on internal consistency, discriminant validity, and predictive validity.
The two vignettes written for C and O generally performed well in the present study. The proportion of normative responses (82% for C and 68% for O) was in line with percentages reported in previous work (ranging from 63% to 91% in Kyllonen & Bertling, 2014b , and from 65% to 92% in Mõttus, R., Allik, J., Realo, A., Rossier et al. 2012) although there were more ties and violations for the Openness than for the Conscientiousness vignette set. These differences could be due to the particular vignette sets under consideration, but we suspect they reflect substantive differences between these two attribute domains: whereas Conscientiousness refers to concrete and easily observable behaviors (e.g., punctual arrival; neat and organized work space; completing tasks), Openness refers to internal and experiential characteristics of the individual (e.g., curiosity; interest in learning and understanding; aesthetic experiences) that are difficult to observe, evaluate, and rate even for adults (John & Robins, 1993; see also Vazire, 2011, and Soto et al., 2008) .
Our finding that the number of vignette violations was correlated across domains shows these measures have a common core and suggests further hypotheses for future research; it is possible, for example, that vignette anchor ratings provide a test of the individual's skills in constructing and verbally communicating social perceptions that reflect the norms and expectations of a culture or community.
Increases in the reliability of the C and O scales were observed regardless of which vignette was used for correction, confirming our Hypotheses 1a and 2a. This finding could indicate that correction reduces error variance in item responses, increasing the ratio of true versus total score variance, and advancing within-domain coherence of self-ratings . However, an unexpected finding was that using the other, noncorresponding vignette set for correcting responses (i.e., correcting C-items with the O-vignette set, and vice versa) led to a dramatic increase of the interdomain correlations, threatening the discriminant validity of the scales and rejecting our Hypothesis 2b. Correction using only the corresponding vignette set, in contrast, served to reduce the intercorrelation between C and O, thus improving discriminant validity and confirming Hypothesis 1b.
The surprising findings on the poor discriminant validity may suggest an alternative explanation for the observed increases in internal consistency for corrected scores. To the extent that there are no individual differences in the vignette ratings, for example when most children are giving a rating of three to the high vignette or when there is a high proportion of ties, the correction method could impute withinsubject dependency among responses, because a set of values would be reduced to a single value within subjects (value 4 or 5 reduced to 7 for instance). This would explain the increase in internal consistency accompanied by an increase in the correlation between C and O, because responses in both domains are restricted relative to the same set of anchor points provided by the vignettes. This does not happen when using different vignette sets for each domain; of course, even though the dependency cannot occur between domains, it could still be occurring within a domain.
The final set of hypotheses was related to criterion validity. The correlations of C and O with school achievement observed here were generally consistent with what has been reported in the personality literature over the past 20 years (John et al., 1994; Poropat, 2009; Von Stumm & Ackerman, 2012) . Interestingly and new was that the number of vignette violations showed correlations with school achievement as well.
An interesting finding was that openness tended relatively to be more associated to language achievement and conscientiousness more to math achievement when analyzing the unique contribution of each domain in the multiple regressions (Model 5). This suggests that imagination and aesthetic sensitivity could be more related to engaging in regular reading habits that in turn could develop language skills, whereas order and discipline could be more important for the persistence and repeated practice necessary for developing the complex acquaintance underlying math knowledge. These findings suggest the intriguing hypothesis that C and O have unique moderation effects in the process of investment of potential abilities into learning activities that turn potential into crystalized knowledge (Von Stumm & Ackerman, 2012) .
Original and corrected scores for C and O showed generally similar magnitudes of criterion validity, providing no support for our Hypotheses 1c and 2c. Results suggest that correcting responses using corresponding domain vignettes helped to more clearly identify the unique contribution of each domain with achievement via multiple regression (openness with language achievement vs. conscientiousness with math). To increase criterion validity for C and O, it seems more promising to recode each domain with its respective vignette set.
Like all empirical research, this study has important limitations. We studied a large sample of high school students within the public school context, and made great efforts to adapt our measurement to that particular context (Santos & Primi, 2014) . However, the school context and the students in Brazil are considerably more diverse, both within classrooms and across schools, than in many more developed countries, such as Finland or Japan. Thus, our findings await replication in other cultures and languages, and in developed and developing countries.
Future research should examine the effects of age; we suspect that the benefit of using vignette ratings may be even more pronounced for younger age groups than the high school age group studied here. Moreover, we need information about the developmental course of normative performance on vignette ratings; like Soto et al.'s (2008) work on acquiescence response set, one might test the hypothesis that vignette performance is worse in childhood and preadolescence and then improves throughout the middle or even high school years and when it reaches asymptote.
Finally, our findings are consistent with the idea that the vignettes may well tap into particular skills in social perception and communication. If so, we wonder whether those skills can be taught. What might be the effect of continued practice on personality vignettes, especially with normative feedback on performance? One could even envision students sharing and discussing their social perceptions, initially using the vignettes but then extending to real individuals they know, and even to themselves. Ultimately, this kind of work might give rise to advances in our understanding of the many ways social and self-perception processes operate in the real world.
